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Abstract of JP2002205180 

PROBLEM TO BE SOLVED: To provide a 
method for laser beam machining, by which a 
molten point or a crack deviant from a planned 
cutting line on a suilace of the work to be 
machined Is not generated and the work to be 
machined Is accurately cut SOLUTION: A 
property modification zone Is fonned inside the 
work 1 to be machined by irradiating the 
planned cutting line 5 with a putse laser beam 
L by placing the focal point inside the work 1 to 
be machined under a condition that a 
multiphoton absorption takes place. By cutting 
the work 1 to be machined along the planned 
cutting line 5 originated at the properiy 
modification zone, the work 1 to be machined 
is cut with a comparatively small force. When 
irradiated with the laser beam L, the pulse 
laser beam L Is scarcely absorbed on the 
surface 3 of the work 1 to be machined, thus 
the surface 3 is never melted due to the 
fomriation of the property modification zone. By 
changing the location of the focal point of the 
laser beam L In the Incident direction of the 
work 1 to be machined, a plurality of the 
property modification zones are formed along 
a line In the direction of the thickness of the 
work 1 to be machined. 
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7tLcoill7fe.^pfegffi 3 tcfit^t"^ J: 3 U— IfJtaxS^ 

1 «SIS;?nTt^-So ^fc. ffl®r-:$?aiSgi5 1 2 5 
(i. Ji®T-:$'^StCLT^S3OffiAffl(t^i0®^r 

-^^mmt^o c<DH^r-^ti^{*sijaigpi 2 7jc 

[0051] ±(*©Jfflia5 1 2 7 tcti. Xr-S^SJaiSP 1 
1 5A^6<0-r-^. »®x-^'2l31Sl 2 5*^G<D®® 
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mm^i 0 2. mmmi^mi \ 7&t/xx-->^sj®a5 
1 1 5^mmt^cticx^). i/-- *f iJDxgg 1 0 0^ 

it. mi 9Rum2QvmmLrci^mm (z) 

[0 0 5 2] :^lc. ^1 SRXSmZ l^fflt^T. *llfi6 

?gffitcii^u-ifSax:5ffi^"SiB^T'5o ^2 Hi. cKO 

[0 0 5 3] S-r\ ftPX*fiii|& 1 

(s 1 0 1 ) o mc. tuT.nm'^ i ^og^^ao^-r 
w^ciiiij^jsm:5^t;j!ipx54^^ i cossr^^stc l 

T. bWX^m^ 1 iOZffiTJfRjO^il* (z) ^dt&t^ 
(SI 0 3) o Ctltt. U—lf^tLtO^^tSPi^^ilDXj^^ 

1 <Di^gptc(4H^'y:^/ci6tc. fiPXJ4^1% 1 (omms 20 

1 (0zmi5\^(0f^W}mi:^^o *nXJ4^?^ 1 0) 

{^fflc»7t.'SP^&K^-d:^fci^OS 2 

SS®i^2^ifigiO-r-i$?^ffll^T?efi£^n^o Cti-E* so 
[0 0 5 4] IjUTnm^ 1 ^ U-1f iDX^M 1 0 0 cOit 

Bi^i oiicmmt^o ^Lx. m^mymi 1 7*^^) 

RlM7t^^4^-ii:TSnX«^tl 1 ^EP^-r^ (S 1 0 

5 ) o SSRS^n/c^Br^^^-r y s ^#triaX3*^?4i i 

^^tmt^ (Si 0 7) o 40 
[0 0 5 5] COm.^sT-^itXv'-iymm^ 1 1 5 tc 

m^cLXmT.'T-i/l 1 3^Z^6)ifRj(05^i6^Hi:§ (S 
1 0 9) o cnicj:t). Bl^fflTti^a 1 7(D'pim^(om 
,^A^^S3JcffiS*r§o ZiiX-r-S/l 1 SOdOfuS 
Kio^'X. U— »f7tL(0ft7t>^.P(ig® 3 (Cfilg-r 

-^ti^ttSJIPSP 1 2 7^ifLX^i^^ 1 2 9(CJ3S6 so 
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[0 0 5 6] ^i^^0Jffl]Hi5 1 2 7tcti:^a6Xx yysi 0 

Xx->^»gPl 1 5(iC(7)^i]Jl£OT-:$?tc2|o' 
fpItc^^a^Hi:^ (SI 1 Do CcortSP'O&SfitoXW 

[00 5 7] ^jttc. u-if7titg 1 0 1 

^^^^ y 5 XzMMt^o U-^f 7tL(0»7t^P(i3!jDX*f 
^fSll £0rtgPtc{4BLTi/>-5«DT% jSlitMSiffiStiADX 

y 5 tcta-p «fc 9 ^cXfftX-f-v^ 1 0 9 ^WiT.'r-V 1 

ie-p cfc 5 tctoxw^?^ 1 (onmmm^ (s 1 1 

[0 0 5 8] ^Jk\C^ 7s7--jy^\ 1 1 ^lRiai^i:LTm2 

5**tlic0rta5Ogffi3Mifii:^'5fitStc. imT.'r- 
i/\ 1 3tcJ:0j!lPX»^!t^l :^Z$fi7?[^tc^iii^-d:^ (S 
1 1 5) o -eLT. XT-y^Sl 1 3i:|Rl^tcLTjpX 
1 <Ortg(5tC}gil>J[l31®«;&fl5^t-^ (S 1 1 

7) c C0Xx'yyT(ifgM4JaSMSi7()^iQXmi*I 1 (0 

[0 0 5 9] mm^. i^j:nm\ \ ^mm^'^'y ^ y ^ 

(SI 1 9) o cmi:j;t). Jraxjt^itai^s/ynv^ 

[0 0 6 0] *^SSJg.^O^S^IJJB«-rSo *^j6fiJB!i 
J: ntf ^Tfe^M^^ ^ -l^ ^ ^ff T 3b^■^j!JPX?^^^a 
1 (OrtSPtc^Tt.^.P^Sr'&t^-^T. b-1f TtL^gr^Br 

0 9^Y$4Xx-i/l 1 1 ^^SS^-UrSC^tcJct), M 

%j^?^m\^'^^^y^\t]^'DXi»m^^x\,^^o c 

iaxs^?^ 1 (D^mcB^LXh^^o kiTum^iomm 
A^^^jitixwHxmm't^ctti^xt^o j:oT. as 

^•^^c ^:&< jfraxw^?^^ 1 ^^Sf-r^c ^^^T't^o 
[0 0 6 1] ^rc. *^jsj^^tcj;n(f. imxam^i 
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Xnm^ 1 ^SjgL. iPX?f^!t?a 1 (D^m 3 T^f^.'N/l/X 
[0 0 6 2] «±SiWL/cJ;-5tc**SS?g«lcJ;ntf. 

X^f^fel^«»ft*§ci:tcJ:t)f^S^n^^p°p (^J;itf 

[0 0 6 3] Sfc. *^SEje.^tc<fcntf> iJDXmtll 

[0 0 6 4] Sfc. *l|]5fiJ&^tCcfcntf. iPXj**?*l 
tD^KJlDXtcU— ff7t^ffll/^-g)C0T% ^-r-^^r>F;^'y 
^^m\i^tz y J; !5 1 Jt^^iDX^b^ nifig 3o 

JgttTfeoT't.. **j5fiJg^tcJ:ntf«»riflX3b^RrHg^ 

[0 0 6 5] ^fc. %imBm^^vdmM.^m:xWi 

rao/casm«;5)^--*/cttT'(±liDXJ>f^iKl 1 O^Br^b^B 4o 
[006 6] 

[flWcD^«] *flWtc^SU-1fJraX)i}4tcJ:n(f> 

Ai]Xj^^!|^ogffiicrg^^9]»T^^^-r 

5o <i:oT. inx^si^^^K^sc^jCcJcOf^ii^n 
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[0 0 6 7] S/c. :^^mim^U-^tQXl3mcJ;:ti 

XWii?^ioaK;b^RlH^^:&^o 

[01] **fi6?g^icfs^u— 9-*^JPX7^^^tcJ:oT^- 
1fjtax*^o^I^x*f^^l^^D¥^^^i0T«§o 
[112] muc^sttni:nm^<Du-umicrii'Drcmm 

[113] **i5?g®Jc^^b-+f*PX:??StcJ:§U-1f 

ipxigcoSpxjy^®io¥®iaT'fe i>o 

[04] 03tc^-rAPX««t!t%|COIV-IVSa{c«3^o/c:»rffi 
[0 5] 03tC5^x-tj!lPXS*^iaOV-V^tC?t>:p/c»f®0 

[06] *llfi6?g,^ti:ff>^U-1fiiPX7^jiti:<fcoTaBr 

[0 7] *^]5SJg.#Jc^^U-lfiDX7?Stc4bnt^tt^ 
^ ^ 5 «y ^ cO:^# ^ OM^^^t- 7 T** So 
[0 8 ] u-'9'inX73i£C)^ i xStc 

^bHt i)iPX*f^1^toBrffi0r^fe So 
[0 9 ] *^j^jg^jc{^s »f jtax:;^ft(0^ 2 xstc 

fcnj-sJpxj*^ti<DKffi0"e&So 
[010] **figfl5Slicj^si^-ifijpx:^r}iom3xg 

tc4DttSJ!jax*fgitioSf®0-e$>So 

[011] *llfififl5^tci^s u— *fipx:;3ffit^s 4 xs 

Jc:Jotj-SiaXW^^O»r®0T^So 
[012] *^fifiJgStc^.SU-1fiPX)7atcJ:Da»f 

[013] *llfig?g^tci^Sb— »fftPX73ffi^c;iottSL/ 

[014] iHSSJBSielSSb-^fijpXT^ii^ffli^Tip 

[01 5] 01 Aizyjkt'^^y^v^^t^ibmurc^^y 

[016] *^i5SJ^ffi^c^su-ifipx:^ft^ffli^Tftp 

[017] *lliSg®.^tC^SU— *fiPX7?ffi^mt^TllP 

<o-^ e>(cffitoCT«op^0T*^So 

[018] **fiSiB(itcfeSU-1flraX:i?ffilc<£fflT't 
S U-1f]!jPXgS0-0«OKt^iifiic0T'^So 

[019] u-tr7t^*7tjS*^lrax34^t4ioaffitc(is 

L T t/^ -5 «ffi^g^-r 0T'* S o 
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[0 2 0] iy-'^jt(Dm^i^muxtm^(D{^mciiLm 

[02 2] **J6JBffilc^§U-1f*l3l>3ffitcJ:Oa»r 



1 • • - tuxn^^. 3 • • • ^"rfn. 5 • • • ^m^'^ 

"y^y. 7 • • '^nW^. 9 ,9A.9B.9C- • • 
-y^M^. 1 1 • • •S/UnV'^xM, 1 3 • • - ^14 
immm,. 1 0 0 • • • U--!fiDX^H. 1 0 1 • • • 

b-if3t}®. 1 0 5 • • • mmi^yx. 1 0 9 • • • 

Xiaxx— 1 1 1 • • • Y$ftXr->^. 1 1 3 • • • 
Z$SXx-S/\ P • • • 
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